Chronic septal infarction confers right ventricular protection during mechanical left ventricular unloading.
Right ventricular failure manifests in 25% of left ventricular assist device recipients because of ventricular coupling mechanism disruption. Septal ischemia accentuates this process, but the effect of septal infarction has not been elucidated. Right ventricular response to incremental left ventricular unloading was studied in sheep with septal infarction. Septal infarction was induced in 6 sheep using ethanol delivery into the main septal perforating artery. Six shams avoided ethanol. Load-independent and in-series right ventricular response to incremental (0%-100%) left ventricular unloading was measured 4 weeks later. Dimensions of whole heart, wall thickness, and chamber volumes were obtained using sonomicrometers. Selective perfusion with triphenyltetrazolium quantified septal damage. Right ventricular preload-recruitable-stroke-work, contractility, and ejection fraction were lower at 75% and 100% left ventricular unloading in sham compared with infarcted animals (75%: 26.3 +/- 3.4, 0.70 +/- 0.15, and 23.9 +/- 4.6 vs 37 +/- 2.6 erg *10;3, 0.99 +/- 0.18 mm Hg/mL, and 35.5% +/- 3.4%, all P < . 01, 100%: 24.8 +/- 4.5, 0.67 +/- 0.14, and 23.8 +/- 5.8 vs 36.0 +/- 4.6 erg *10;3, 0.90 +/- 0.09 mm Hg/mL, and 32.7% +/- 11.0%, all P < . 01). Central venous pressure was higher at 75% and 100% unloading in sham compared with infarcted animals (75%: 8.6 +/- 1.0 vs 4.5 +/- 1.0, 100%: 12.4 +/- 0.8 vs 3.4 +/- 1.0 mm Hg, all P < . 01). Right ventricular cardiac output was less in shams with 100% unloading (1.2 +/- 0.2 L/min vs 2.1 +/- 0.3 L/min, P < . 01). End-diastolic and end-systolic right ventricular short-axis dimension at 75% and 100% unloading was greater in sham compared with infarcted animals (75%: 34.4 +/- 5.5 mm and 29.1 +/- 5.5 mm vs 25.6 +/- 4.7 mm and 20.5 +/- 4.0 mm; 100%: 37.6 +/- 6.6 mm and 29.9 +/- 5.9 mm vs 25.5 +/- 3.9 mm and 21.1 +/- 3.8 mm, all P < .01). Prolonged diastolic relaxation (Tau) in infarcted animals was normalized with 75% and 100% unloading. High-level (>or=75%) left ventricular unloading causes right ventricular dilatation and compromised function. Chronic septal damage, however, confers protection by preserving right ventricular dimensions.